B4GALT1 gene knockdown inhibits the hedgehog pathway and reverses multidrug resistance in the human leukemia K562/adriamycin-resistant cell line.
B4GALT1 gene encodes type II membrane-bound glycoprotein, named β-1, 4-galactosyltransferase 1 (β1, 4-Gal-T1), which can transfer galactose to acceptor sugars. B4GALT1 gene plays important roles in physiological process and disease development. In this study, we investigate the possible role and mechanism of B4GALT1 gene in multidrug resistance of human leukemia cell line. Significantly, higher expression of B4GALT1 was observed in adriamycin-resistant (ADR) K562 cell line (K562/ADR) than that in K562 cell line by real-time polymerase chain reaction and Western blotting. The activity of β1, 4-Gal-T1 enzyme, and Galβ-1,4GlcNAc structures on cell membrane glycoproteins was found at higher levels in K562/ADR cells than those in K562 cells. Further analysis of the B4GALT1 deregulation after using RNA interference approach showed that the silencing of B4GALT1 in K562/ADR cells resulted in increased sensitivity to chemotherapeutic drugs both in vitro and in vivo. The activity of the hedgehog signaling pathway affected the chemosensitivity of K562/ADR cells and was downregulated in K562/ADR cells with suppression of B4GALT1 gene. We hypothesize that B4GALT1 is responsible for the overcoming multidrug resistance in human leukemia therapy via regulating the activity of the hedgehog signaling pathway.